In this paper, we present our study of the shear wave velocity in the uppermost mantle under the Yamato Basin, in the southeastern Japan Sea. We used the seismic data of the DELP-85 experiment that was carried out in 1985. The experiment had two seismic refraction profiles perpendicularly crossing each other (Fig. 1) . Line A, a profile 230 km long, was almost parallel to the strike of the oblong Yamato Basin and extended in the NE-SW direction. The other crossing profile, Line B, was 130 km long. Twenty ocean-bottom seismometers (OBSs) on the profiles recorded seismic signals from airgun and explosive shots. The OBSs were equipped with one vertical and one or two horizontal component geophones for observing shear arrivals clearly.
Fig. 1. Bathymetry and refraction profiles of the DELP-85 experiment in the
Yamato Basin, southeastern Japan Sea. The stippled lines denote the profiles, Lines A and B. The lengths of the profiles are 230 and 130 km, respectively. Twenty OBSs (+) were deployed along the profiles.
velocity, different values were obtained for Lines A and B, 7.7 to 7.9 km/s, and 8.3 km/s, respectively. Features of Pn and PMP (the reflected phase from the uppermost mantle), such as amplitude, apparent velocity, and so on, are different for Line A and Line B. Record sections of OBS YB-1 (Line A) and OBS YB-18 (Line B) are shown in Fig. 3 as typical examples. The differing features are as follows:
1. Pn arrivals can be observed to the epicentral distance of 75 km at YB-1, but only to 60 km at YB-18.
2. The apparent velocity of the Pn phase is 7.9 km/s at YB-1, but a higher apparent velocity of 8.5 km/s is observed at YB-18.
3. The amplitude of PMP relative to that of the initial P phase (lower crustal wave), which depends on the velocity contrast between the upper mantle and the lower crust, is about 0.3 for YB-1 in the epicentral range of 40-50 km. In contrast with the low value for YB-1, the value for YB-18 is about 3, which is ten times larger than that for YB-1.
These distinctive features support the result obtained by Chung et al. (1990) regarding the Pn velocity difference between Line A and Line B.
The Pn velocity difference between Line A and Line B suggests the existence of anisotropy for P-waves in the uppermost mantle in the Yamato Basin. Therefore, an investigation to determine whether Sn velocity is also different would be significant. However, Sn velocity was not determined because of the following difficulty. P-waves were converted at the sediment-crust interface into S-waves as denoted by PPS or PSS (Fig. 4) . These converted S-waves, propagating through the sedimentary layer, are reflected at the sediment-water and sediment-crust interfaces repeatedly because the low S-wave velocity of 0.3 km/s in the sedimentary layer makes ray paths almost vertical. Such reverberated phases of PPS severely contaminated PSS arrivals of which travel time data allow determination of Sn velocity. In this study, we applied various filters of a narrow bandwidth to the seismic records of explosions in order to enhance a signal-to-noise ratio, and compared the filtered record sections of all OBSs to each other in order to distinguish true Sn arrivals from reverberated arrivals. On the record section of YB-20 on Line B, Sn arrivals with a predominant frequency of 5 Hz are clearly observed in the range of 60-100 km and have an apparent velocity of 4.8 km/s (Fig. 5 ). Sn arrivals with the same apparent velocity are also observed on YB-1 S and YB-18 on Line B, though the signal-to-noise ratio is not as good as for YB-20 (Figs. 6 and 7) . Sn arrivals in the seismic records on Line A were severely contaminated by reverberations and not as clear as those on Line B. However, on the reversed record sections of YB-1 and YB-7 on Line A, Sn arrivals with a predominant frequency of 5 Hz are observed in the epicentral range of 70-90 km (Figs. 8 and 9 ).
The velocity model of Chung et al. (1990) , with Si, velocity of 4.8 km/s, well explained the travel times of these Sn arrivals identified on the record sections of all OBSs on both Line A and Line B. We used the program SEISOBS (Hirata and Shinjo, 1986) to calculate theoretical travel times. In the epicentral range of 30-50 km, the amplitude of SMS (reflected S-wave from the Moho) relative to that of the PSS phase, for which the major propagation path is through the lower crust, reflects the velocity contrast between the upper mantle and the lower crust (Fig. 10) . The features of the relative amplitude of SMS are very different from those of PMP (Fig. 3) . The values are almost comparable in both lines, about 1 for YB-1 on Line A, and about 1 to 2 for YB-18 on Line B. These comparable values suggest that the azimuthal Sn velocity difference is small, which is consistent with the above-mentioned result of the travel time analysis.
In summary, Sn arrivals observed in the DELP-85 experiment are rather weak and contaminated by reverberated phases in the sedimentary layer. However, we could determine that the Sn velocity in the Yamato Basin is 4.8 km/s both in the NW-SE direction (Line B) and in the NE-SW direction (Line A). The estimate of Sn velocity may have an error of 0.1 km/s. Shear wave anisotropy in the uppermost mantle is small, if any, in contrast with compressional wave anisotropy of about 6% reported by Chung et al. (1990) . The azimuthal difference in Sn velocity-it is much smaller than that of the Pn velocity-was also reported by Clowes and Au (1982) , from studies of SMS amplitudes for profiles in the northeast Pacific, and also by Shearer and Orcutt (1986), 
